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AIR CLEANER 

BACKGROUND OF THE INVENTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority under 35 USC 119 to Japanese 
Patent Application No. 2000-238455 filed on August 7, 2001 the entire contents 
thereof is hereby incorporated by reference. 

Field of the Invention 
[0002] The present invention relates to an air cleaner, and particularly to a support 
structure for an element of the air cleaner. 

Description of Background Art 
[0003] Elements for air cleaners hitherto known are generally classified as either 
cylindrical or flat plate shaped. In the case of supporting a cylindrical element in the 
interior of an air cleaner, there has been known a structure in which a cylindrical 
element holder is provided on the side of an air cleaner case, the element holder is 
provided at its peripheral wall portion with a multiplicity of elongated holes in the 
shape of slits, and the element is fitted to the outside of the element holder (Japanese 
Utility Model Publication No. 59-10380 (1984)). 

[0004] On the other hand, an example of using a flat plate shaped element is 
shown in FIG. 9. FIG. 10 is a sectional view taken along line 10-10 of FIG. 9. A filter 
paper 3 is placed in a rectangular element chamber 2 formed at a central portion of an 
element holder 1, whereby the interior of the air cleaner is partitioned into a dirty side 
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4 and a clean side 5. The clean side of the element 3 is supported by a rectangular 
element retainer 6. The element retainer 6 is formed by stacking a punching metal 7 
and a wire netting 8, and is fitted to the element holder 1 by small screws 9. 
[0005] The structure in which elongated holes are provided between the element 
and the clean side, such as the above-mentioned cylindrical element holder, there is a 
problem in that the opening area is smaller, so that resistance to air passage is higher, 
which might hamper an increase in the output of the engine. In addition, the 
elongated holes barely shut off the noise coming from the engine side, so that intake 
noise is comparatively large. 

[0006] On the other hand, in the case of a flat plate shaped element shown in 
FIGS. 9 and 10, although the element retainer 6 can retain the element 3 formed of a 
filter paper while securing a certain degree of gas passing property, the punching 
metal 7 is produced by partially punching a plate-like member to simply form a 
multiplicity of opening portions and, therefore, there is naturally a limitation as to the 
magnitude of the opening area, and the rate of opening area is at most about 60%. 
Therefore, it is difficult to enlarge the amount of air taken into the clean side 5, and 
there is limitation as to the shut-off of noise, so that the same problems as in the case 
of the cylindrical element holder are left to be solved. 

SUMMARY AND OBJECTS OF THE INVENTION 
[0007] In order to solve the above-mentioned problems, the air cleaner according 
to the present invention is an air cleaner comprising an element by which the interior 
of the air cleaner is partitioned into a dirty side and a clean side, and a gas-passing 
element retainer provided on the side of the clean side of an element holder for 
supporting the element, wherein the element retainer is in the shape of a louver 
comprising a plurality of opening portions and a plurality of rectifier portions 
projected slantly to the upper side of each of the opening portions. 
[0008] Since the element retainer for supporting the side of the element facing to 
the clean side is in the shape of a louver, the opening area can securely be sufficiently 
large and resistance to air passage can be reduced, as compared to the conventional 


0505-0860P 

3 

punching metal. In addition, the resistance to air passage can further be reduced also 
by a rectifying effect of the rectifier portions of the louver. Moreover, when the 
rectifier portions are formed to be smooth continuous curved surfaces, the rectifying 
effect can further be increased. Therefore, resistance to passage of cleaned air taken 
from the element to the clean side can be reduced, so that the amount of air taken in 
can be increased, which can contribute to enhancement of the output of the engine. 
[0009] Furthermore, since the rectifier portions of the louver project at a slant to 
the upper side of the opening portions, the passages of air passing through the opening 
portions and communicating between the engine side and the element side are bent at 
the rectifier portions, so that the noise coming from the engine side can be effectively 
shut off. Therefore, the amount of noise transmitted through the element to the dirty 
room side can be reduced, resulting in that intake noise can be effectively reduced. 
[0010] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description, 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

[0012] FIG 1 is a perspective view of an air cleaner to which the first embodiment 
is applied; 

[0013] FIG 2 is a sectional view taken along line 2-2 of FIG. 1 ; 
[0014] FIG 3 is a perspective view of an element retainer; 
[0015] FIG 4 is a sectional view taken along line 4-4 of FIG 3: 
[0016] FIG 5 is an enlarged view showing a part of the element retainer; 
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[0017] FIG. 6 is a sectional view taken along line 6-6 of FIG 5; 

[0018] FIG. 7 is a view showing a part of an element retainer according to a 

second embodiment; 

[0019] FIG 8 is a sectional view taken along line 8-8 of FIG. 7: 

[0020] FIG 9 is a view showing an element and an element holder according to the 

prior art; 

[0021] FIG 10 is a sectional view taken along line 10-10 of FIG 9. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0022] Now, embodiments shown in the drawings will be described. First, the total 
structure of the air cleaner will be described referring to FIGS. 1 and 2. The air 
cleaner 10 comprises a case 11 and a lid 12 covering an opening portion of the case 
11, and a connecting tube 13 extends from the case 1 1 and is connected at a distal end 
to a carburetor (not shown). A duct 14 is provided in the inside of a lower portion on 
the side of the lid 12, to take in outside air through an inlet opened to the front side of 
the vehicle body. 

[0023] As is clearly shown in FIG 2, the interior of the air cleaner 10 is partitioned 
by an element 17 into a dirty side 15 on the side of the lid 12 and a clean side 16 on 
the side of the case 11. The element 17 is a roughly a flat plate shaped member 
consisting of a filter paper, and is supported on the case 1 1 by an element holder 1 8. 
[0024] The element holder 18 is formed of an appropriate material such as resin, a 
rectangular element chamber 20 projects to the side of the clean side 16 and is 
provided at a central portion of the element holder 18. The element 17 is contained in 
the element chamber 20. The element chamber 20 is opened to both the dirty side 15 
and the clean side 1 6. The element holder 1 8 is provided at its lower end portion with 
a stay 27, which is fixed to the case 11 by a tapping screw 28 on the side of an 
opening portion opened toward the lid 12. 

[0025] The surface of the element 17 on the side of the dirty side 15 is prevented 
from dropping off by a flange 19 formed as one body with the element holder 18. On 
the other hand, the surface of the element 17 on the side of the clean side 16 is 
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supported by an element retainer 21 formed from an appropriate metallic plate by 
press forming or another appropriate method or from an appropriate resin material by 
an appropriate molding method. 

[0026] The element retainer 21 is rectangular in shape as shown in FIG. 3, and a 
plurality of side edge portions thereof are fitted to an opening edge portion of the 
element chamber 20 on the side of the clean side 16 by small screws 22. The symbol 
22a in the figure denotes a boss provided on the side of the element chamber 20, holes 
22b (FIG 5) provided at edge portions of the element retainer 21 are brought into 
register with the bosses 22a, and the element retainer 21 is fastened by the small 
screws 22. 

[0027] As shown in FIG 5 which is an enlarged view showing the element retainer 
21 and FIG 6 which is a sectional view thereof, the element retainer 21 is in the shape 
of a louver. Namely, a base portion 23 in a flat surface shape is provided with a 
plurality of base portion side opening portions 24 formed in an elongated hole shape 
and parallel to each other, and inclined portions 25 are formed so as to cover the upper 
side of each of the base portion side opening portions 24. 

[0028] Each of the inclined portions 25 projects from and is integral with an 
opening edge portion of a corresponding one of the base portion side opening portions 
24. The inclined portion 25 is in the shape of a smoothly continuous curved surface, 
and is a specific embodiment of a rectifier portion in the present invention, and the tip 
end side thereof undergoes a change in direction of about 90° to be a tip end side 
opening portion 26. 

[0029] Therefore, the base portion side opening portion 24 and the tip end side 
opening portion 26 have opening directions differing by about 90°, and an air passage 
connecting between both the opening portions is bent in the shape of a smoothly 
continuous curved line. As is clear from FIG. 6, there is set a relationship of: 
[0030] Tx4<W •••(!) 

[0031] where T is the plate thickness of the element retainer 21, and W is the 
width of linear connection from the base portion side opening portion 24 to the tip end 
side opening portion 26 of the inclined portion 25. 
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[0032] Where the plane assumed to contain each fitting portion of the element 
retainer 21 is referred to as a fitting plane P, the inclined portion 25 as a whole is 
inclined with respect to the fitting plane P. The fitting plane P is substantially the 
same as the plane surface of the base portions 23 of the element retainer 21. In one 
inclined portion 25, the line segment L connecting between the portion of the tip end 
side opening portion 26 farthest from the base portion 23 and a base portion of the 
inclined portion 25 in the base portion side opening portion 24 is inclined by 0 with 
respect to the fitting plane (plane of the base portions 23) P. 

|0033] Next, the effects of the present embodiment will be described. When clean 
air cleaned by passing from the dirty side 15 through the element 17 flows into the 
clean side 16, the clean air changes its stream line direction by about 90° while being 
rectified by the curved surfaces of the inclined portions 25, and flows into the clean 
side 16 as shown by the arrows in FIG. 6. At this time, resistance to air passage is 
reduced by the rectifying effect of the inclined portions 25. Moreover, with the tip 
end opening portions 26 directed to the intake downstream side, namely, to the side of 
a carburetor, the flow of intake air is still further made smooth. 

[0034] In addition, with the element retainer 21 formed in the shape of a louver, 
the opening area can be markedly enlarged as compared with a simple punching of the 
metal. Therefore, resistance to air passage is reduced, and a larger quantity of intake 
air can be secured, which can contribute to enhancement of output of the engine. 
[0035] Moreover, since the upper side of the base portion side opening portions 24 
are covered by the inclined portions 25, the noise coming from the engine side can be 
shut off, and the amount of noise transmitted to the side of the dirty side 15 can be 
reduced. Where the width W of the inclined portions 25 is in the relationship of (1) 
above-mentioned, the rectifying effect for intake air and the shutting-off effect for the 
noise coming from the engine side can be displayed simultaneously and effectively. 
[0036] FIG. 7 shows an example of composing the element retainer 21 of an 
expanded metal as a second embodiment. FIG 8 is a sectional view taken along line 
8-8 of FIG. 7. As is clear from Figs. 7 and 8, a multiplicity of roughly hexagonal 
frame portions 30 are provided in continuation, and as is clear from FIG. 8, the frame 
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portions 30 are inclined at an appropriate angle with respect to the fitting plane P, and 
constitute another example of the rectifying portions in the present invention. In 
addition, corresponding portions of the frame portions 30 that are adjacent to each 
other are respectively parallel with each other. 

[0037] In this example, also, since the base portion side opening portion 31 on the 
dirty side 15 and the tip end side opening portion 32 on the clean side 16 are staggered 
from each other, as viewed in the direction orthogonal to the fitting plane P, the air 
passage connecting between the side of the element 17 and the clean side 16 is bent. 
The width W of the frame portion 30 from the base portion side opening portion 31 to 
the tip end side opening portion 32 is in the relationship of (1) above with the plate 
thickness T, in the same manner as the previous embodiment. In such an 
arrangement, also, the frame portions 30 function in the same manner as the inclined 
portions 25 in the previous embodiment, and the same effects as in the previous 
embodiment can be obtained so as to secure a sufficient opening area, rectification, 
and provide for a shut-off of noise. 

[0038] The present invention is not limited to or by the above embodiments, and 
various applications and modifications can be made. For example, the element 
retainer may be cylindrical in shape, to function also as a cylindrical element holder. 
The shape of the louver in the present invention only needs a plurality of opening 
portions and inclined portions provided correspondingly to each of the opening 
portions and projecting to the upper side of the opening portions; the adjacent ones of 
the inclined portions are not necessarily of the same shape or parallel to each other. 
[0039] The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following 
claims. 


